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PURPOSEiTo deposit a good quality film over a large area at a high rate by introducing a raw gas and the plasma produced 
by an electric discharge into a deposition chamber impressed with an electric field parallel to the surface of a substrate and 
scanning the electric field with a frequency capable of being followed by the ion. 

CONSTITUTION:A low frequency electric field parallel to the surface of a substrate 108 is impressed between a plasma 
producing chamber 105 and the substrate 108 by a counter electrode 103 connected to a low frequency power source 106. A 
raw gas is introduced into the chamber 105 from a gas inlet 107, and a high frequency power is impressed from an RF power 
source 104. A part of the plasma produced in the chamber 105 is drawn Into the deposition chamber 112 as a plasma current 
110. The ion in the plasma is trapped and scanned in the direction parallel to the surface of the substrate 108 by the electnc 
field with a frequency capable of being followed by the ion and impressed on the counter electrode 103 and expanded in 
parallel to the surface of the substrate 108. Consequently, the amt. of the ion reaching the substrate 108 is controlled, and a 
deposition reaction is caused with good film thickness distribution. 
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PURPOSE: 'I o form a film havint< uniform filn:i quality and film thickness on 
the inside surface of a lon^ pipe shape bod\' by moving a nozzle relative to 
the pipe shape body at the time of introducing a gaseous raw material mixture 
by the no;:, do into the pipe bod\' 

CONSTITUTION: Two or more kinds of gases from gaseous raw material supply 
sources 9A. 9B are premixed in a premixing chamber lA and are introduced 
by the no,:.:le 1 into the pipe shape body P. The inside of the pipe shape body 
P is maintained under a prescribed vacuum pressure and the inside surfaces 
thereof arc kept at the reaction temp, or above by heaters lOA, 10 B. The raw- 
material gases introduced from the nozzle 1 into the pipe shape body P are 
heated up to the reaction temp near the mside surface of the pipe shape body 
P and react with each other to form the film. The nozzle 1 is guided by 
bearings 2A, 28 and are thereby moved in the axial direction at this time. 
The fihn is finally formed uniformly m the longitudinal direction of the nozzle. 
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PURPOSE: T'.' pi-event the generation of graphite dust and to stably form a film 
free of impurities by making the surface roughness of the contact part of a 
graphite ba^e material with a wafer different from that of the other surface 
and coating the base material with vitreous carbon. 

CONSTITUTI<.)N: The surface roughness of the contact part of the graphite base 
material with a wafer is made different from that of the other surface. The 
surface roirghness of the contact part is controlled to S0.7//m Ra measured 
by a surface roughness tester with the diameter of the tip of its probe controlled 
to 1.5 mm. The roughness of the surface other than the contact part is adjusted 
to 2T0/^m ineasured by the tester with the diameter of the tip of its probe 
to 5^m The surface roughness is regulated by sand paper, sandblasting, etc. 
The graphite base material is coated with vitreous carbon to form a susceptor 
for C\T). When CVD is carried out using this susceptor, uniformity of the 
formed film is enhanced, and the infiltration of foreign matter such as released 
material int.) the formed film is reduced. 
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(54) METHOD AND DEVICE FOR DEPOSITING THIN FILM 
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PURP(jSE: lo deposit a good quality film o\-er a large area at a high rate by 
introducing a raw gas and the plasma produced by an electric discharge into 
a deposition chamber impressed with an electric field parallel to the surface 
of a substrate and scanning the electric field with a frequency capable of being 
followed b\' the ion. 

CONSTITUTION: A low frequency electric field parallel to the surface of a sub- 
strate 108 i> impressed between a plasma producing chamber 105 and the sub- 
strate 108 b\ a counter electrode 103 connected to a low frequency power source 
106. A raw gas is introduced into the chamber 105 from a gas inlet 107, and 
a high frequency power is impressed from an RF power source 104. A part 
of the t)iasm<i produced in the chamber 105 is drawn into the deposition chamber 
112 as a plasma current 110. The ion m the plasma is trapped and scanned 
in the direction parallel to the surface of the substrate 108 by the electric field 
with a fre(iuenc\' capalile of being followed by the ion and impressed on the 
C(Hiiiter e'lectrode 10,'i and expanded in parallel to the surface of the substrate 
108. Consequently, the amt, of the ion reaching the substrate 108 is controlled, 
and a deposition reaction is caused with good film thickness distribution. 





®^m^W^^n(^^ ^3-146673 

msm^ ixF^fiESIS^ ¥rK3 ^(1991) 6^21 B 

8722-4K 

m VI -284904 
®& m V 1 (1989)ll>^ 2B 

Oft s A ^ t* 



©Int. CL* 

C 23 C 16/50 



m m m 

(2) r 9 X V tite* if 4 XT^Hsas t , 

K. 

3 . 9t^<onimtiu^ 



itt-r*c3ga<c t:«-r*t><^>T*» 

cal Vapor Deposition)?^ 

tt (i) 2 0 0'-4 0 or:<JDittai-e«i«R*?^R!c 
if flt)ftm tw-r 4 fc i<isi«cro -trxcDifcitJK 

r^;W7rXi/'J3V (A-Si) Iff. y-<-\r* 
C^5>:rtt (RF) tttAL.. TT^X^^^StT 

* 4>fl53ef« iintr *> 0 ^ R F c V D ii!f tt 



-411- 




3i?*nTU^*- »6B0fct, ECRr!>X^CVD 
ttlI<0«»S «I«RB<5D — W ?^ L' t> «>T^*> 4 • * 

escdst^r. 6oittr9XT«^S(3!ffl^ 

6 0 3 ttv-r n«i»ttff, 6 0 4 fit 7 -< n « 
605ttM»«^»tt» 6 0 6tt-r!>X 

vin&u^ttmn. 6 0 7tt«i8is. 6 0 8ttai 

ttffit-^'-. 6lIttlRl:*rxi»AD. 612 
R r ^ X^ C V D fiS-Cfit. E C R #s(1^-C«^i!><« 
2. 45GHzTfct«JKa?«8T6^'5'X^ 

^XVCVOacClt^T/J^**'^* U**L/»«flB^ 




»IS1^3-116673 C2) 

«nTV^* [A. M»tsuda;J. Non- 
Cryst. Sol ids, 5 9/60. 687 
( 1 9 8 3 ) 0 ) . 
»5EICi5^^T50^^i:*V-K«ffi. 502 
5 0 3tt^i>AA/^^«m»3Tl 
5 0 4 ttifcTOtt R F Haa. 5 0 5ttRi&a. 
5 0 6 ti;tf XWAD. 5 0 7ttK««tfi^ 508 
ttXffitDDlftfflt:-^'*^ 5 0 9 a:m»^^-C«>*- 

sec. mTt^P^t^'i^*"'^*^^''^^^'*^'^^'^ 
JtiCUfcRFU:J:*y9XvCVDC0 

30 18^^^«. »WB6 1-537 I 9^02r 
«ft. «WB86 1 - 2 1 3377^>a«C^e.«^«^ 
J:'5K:«^-^^^ohV^(JiUl (ECR) tfi&mi' 



^9tmu^ t(t3ft©r ^ xv c V D ac&tf ««<7> 

*«l««tt, t«*<Or 9 X-7 C V D acRl/»H 

« tt«l4;S^ X fit) J: ^ T^HR U fcr 

9Xv%«tt;(fXi: k t)C, «««»Ktr^ff <J: 
«ll*r^X^»^«t:»*k<^)mclft»:tfc«lfll 



-412" 



» ^ It tr w r * , 

»^S5B 'fc 1 , :t > ci>ifi«£T t « Jig 

«StTIPIJa«W 'Sr^ 5 L T . 7" 1? X V q= Y tJ" V 

tt. e?;^ (1) r^xena 



WRa¥3-116673 (3) 



(o»i. eoaisxio-'^^'-ov. E: 

H z ± T * -5 . 

e X E X 2 n m V d X 0 ii^^iM'^iZ. t±-( ^ > Itm. 



tt. JE^Sift. HftsK. :^if^2S. >'3^';iK<cir*< 

**IBJ-ffiF^t;ff^EU<ci.>c t d<2* UUN, msm 
SCIHT*^.lfl3!aK:^5^^T^ 30 1. 302 tl 

303. 304tt-tiT-enWl. 1^ 2 <DnmiZ% 



KI4X«. 3 0 6 ttri?X-78ST*>*. KMStS 
3 0 5trSfi<c;^pmw. »30z»A:^isiT«)O. 
Kii, m2cr>*trsiisffi303. 304t±-ti^-en 

ffi3 0 1(O:£W*^e>zt4^fSlC»En. -r:t>»iX 
Y Affile Itifti 0 KM-attS 305±t::tt«ffi«<^^ 

$ n 4 • 

n . r * >fu 7 T X 'J 3 :/ * tt ft 3 V . 

> , II <k -> 3 . 7 * A/ 7 T X 3 > * - A 
K , ^^-f^^vK. ft«<k^tti*i»>{tyi if CDS 

*«^cffli.^6n*xrxi:Lrtt. m9im<om 



-413- 




i/ i; 3 vli^<:^=&-r ^ S i H 4 . Si. H 
SlF4.SiHF..SiH.F..SiH, 
F.Sl.F..SiC5..SlH.Cfl.. 
SiH, Cfl^ciTJflX^tttfe^n*. OrfcSlCtf* 

F,.CA..He.HF.HC«.Ne. 
Ar. Kr. y. n tL }^ i^^^i ^ti ^ . 

ft. r5XV(D«^Cffl^.^'6;tfX^:UTt4V';3 
-r ft ;tf XCt>ffi^^X«><&C H . , F. . CA. . 




!$I3I¥3-14B673 (4) 

He. N«. HF. HC4, Ar. Kr. Xe^c 

tr ** i|t e n 4 . 

IK^%^CN« . NH. . NF, *»€»afcf*^*i> 

k:.N..NH..HF*.H.,F,.C«.. 
He. HF. HC«. Ne. Ar. Kr. Xe<t 

ft. r^^XTooRStKimt^eris^Afct* ±IB« 



|Ej#X<r>ffiCO.. H« . F,. Cfi.. Hft. 
HF. HCA. Ne. Ar. Kr. Xe<cir*<* 

ft. tt<ki/'>3V<!0)^fiR<^«^tt«f4xr7.*ev^ 
>fu 7 r X V 3 V o tt a ffl * V >; 3 > Iff ^ 

<:^WT*;(fX. Si (CM. ) 4 ^ii^^i^'J 
3 > JK^ i: ftjrW^***^ * */tttK« 
flR^*1^*t*CH4 . C. H. . C. H4. 
C. H. )i if eatf tiiii^Or < t 
<0;efXk±l35^';3>«t'f*^***^*^^^*^^ 

ft«t4;trxttJ:iaw*4^x<^>mc, h. . f. . 

. He. Ne. Ar. HF. HCA. 
Kr. Xe^tiTdJ**. r*n/7rXi^';3V 



T t/^ t-t tf ^ ^ • 

CtH-i.C,H..CHsCOCH,.CH. 
0H>5?irA<i|*t:re>#t*. CH, COCH. ^ 

CH» o H t±:T;ffitt;tf XOD Ar »; v^^^cif C J: 

T»^tL.rffl^/^4- r9xv«^m<o«f4^xfc 

H. . F. . CiJ»-. He. HF. HC«. 
Ne. Ar. Kr. Xe <t ¥ 6 n * . 
i:iSUTefcJ:/)^:W«^XW:r!^X7R^ffi 

He. A r ai^fl!)^tttt3^^XT»«?L/Tffl^/^T t> 

* fcttr 9 XV»^ffi^X^C P H . . PF, . 
PF.. PCA.. PC«.. BtH.. BF.. 

-BC«,.BBr«.A»F..AsC«.. 
A«Hi.I.*St>H..SbF. «!? ir<^;tf X 

♦ iR^r*. r ^ A-^ r X -v M 3 V, 



-414- 




«j 3 > . Bl -fb 3 > ^ r * ;u 7 T 7. i/ 'J 3 V 

JUT. *»W4rll«Wc»-:5i'^-C*»ft*?trlft?g 

Ift » * A <* ft^ k: tt iR -r ^ . 
%200t:c:W»u. ;(f^4»AOio7*^e> 

S i H4 iS \ 0SCCMrr9XT9ft^S 
0. 2 T o r r *:IWW U fc. -^*'^"C''5ffiRn?E«l A< 




l.iH2Wf8l««. 104tty^XTi^R£mRF 
««(W»ttl3. 56MH2). lOSttr^ 

3f^T'te«ffl»«ir%r^>Xv»^fil 05tK*4 

ADl 07**6»tt;tfx%r^>xv»5fe«i 05 

T'SCkHJ:'?. X9XT«^S105I^cr^> 
XT6i«*U. ^:0r>-»tt^5>XTfi1ll 1 Ot 



Hz. 2 It H z t bTQJttJU fc. RF«;^100 

wr 1 WfSiKi5#-tf. x»t5±c 7 

sec. -C*>ofc. AMI (lOOmW/cnf) 

(a. ) CDhbo^/o* fctl xlO* 3t^W 

fc. ESR (m^Xtrv^i*) flW^EC J: ;ptt« 

20cmx20cm<OBBm<^)KSP?"f'^5^'^^ 
*. o fc . 

c m "T *> fc • 



-415- 




r ^> . ifi2Kit:^si>T2 0 1 ijr^xvig^s 

»A«. 205ttffl«Hfe^$5Ett. 206. 2 1 6 

2 o B ituw^n-^ ji^y - . 2 0 9 ui^f^ mm . 

2 10fiSffi/]Qttfflt-^'-, 2 I \ itin I ^ z 
i»AD. 2 12tt1fi2XrXMIAn. 2l3il7'^ 
XriW. 2 I A aim f^^.. 2l5tlt««m'S:^U 




?5ra¥3-14B673 (6) 
(206. 207. 216. 2l7)trJ:*«5^ 

* 35 m W C ^^ T li . fi fb -> :3 V CO ff^ ^ 

:>xy\-aC«*StS*>U^^-208cSttL/. 1 
X I 0-»To r r <0 9fn^miA^Tm%\^ rz, 7" 
5X-7»iar2 0 1 cDV-< ^'azSEa»AS 2 0 4 H 

iarffimafa?!^! 5oo:y'?xc<C'6J:^cBBia 
ft^««2 0 5*ffloNriai^%eitnufc. mfSRfl 
mit** I 5 c m<onnwmmM^^^2 o e izm 

Jto«BE300V. illltlB2flD«tR«&5iacD« 
iiRW»fiSt**n^'n60Hz. QkHzTEatWU 

ft, tf :xmKn 2 I i*^e>20sccM(Z)N, % 

r!>Xv»^m2 0 ] t3i»AU. i««S2 I 5CD 
E:^*<5x 1 O'-TorrC^c^Jj^CWtKU. 

i»jS«203Ci:9. 3Ki«f«;^200WrtftAU 



fc. >tfXi»AD2 I 2*^ 61 0 S C CWl<D 

S i H. *tft«l|2 1 5Ci»AL.ri 0^3-WSi;& 

iiit . K«««2og±t::»<b'>'j3Vl»'S:ff^^ 

W6ia/iS<b->'; 3><DI5mtt4 5 0 OAT 
«l«>S«tt7. SA/sec. T*>ofc, « « 
7v«?at(50>6HF:409fiNH-, F«15: 
85) iZ ^ ^ -J > 1^ mm U I OA/m i nT 
h tz, ^ It ^ n S! U 3 V X - J: JF^ fiS 

I X 1 0"cm-*t«>o/b. ESFtCJ:*^A^18 
^aj«0r>«i|^Ttt:2 X 1 O c m'*X $>-:> tt, # 

Z ^ s )IBi5^^^Ut30cniX30cmCDffitt(^ 

tt5x 1 0"cm-•rT^)^f«^«S^19x I 0'» 
cm-*r. BIBPt^^^tt±2 0WT«)-5rc, 1112 



ttt>% ^ :t ifi]&vtris tt^^m^^z o o 
m^^acttsx 1 o"cm-'-rr*ofc. 

(5'tJDttf'SCt]ii^i±3IJai{«2i:IBl-tUfc, 
iSfc*^Ufc:B3?;<^9x«tSi;l8:^fii (i i 0) <o 

8xlO-'Torr*rgr5M^rc,Kn 
il(S2 09tta(fi3DDlttt-^-2 1 0T3 5 O^C 

WWtrUT^Tl^. ;tfX*»A02 I 00 
SCCMCDH, *r9XYj6^1B2 0 lU:i»A 
ti«l«2 1 5cr)flE;'3*<. 3x 1 O'-Torr 
C^i:'6J:^*r»iIWt/x 2. 4 5 G H z <K> r ^ ^ o 
tt«:^2 0 0W^aAUfc. o^^T. ;<fXiJIAn 
212 *> 6. SiH. SSCCMtS i H, 



-416- 




C*. 5SCCMtHCi ISCCMOa^ 

Ji[H8OOOAr*)0. t««i««tt2. 2A/ 

Ufc«E«. 20cTrf/V • secT*>ofc. 
RHEED (SJWWifim^ttS^^) ©MStOtt 

cm<DiB«<0«K-C± 7HT*>-?fc* 
T*)4 5 0 OMH zflO«9IEnfiD*^7ofctft^. 
•sec. llcfrf/V-»ecT*)ofc- 



B20[)*tffil««C'i':<'>*<itt«'Cft':c»'^f«?*& 
->V 3vy;uv-'5'AJ8IO^*t'Rt^3?«ti2 x 

7 r X i/ o > y ^ If ^tfifkntinm^^x 
mfStrn ^ c t tfit>t^ rt . frSftWi. 2, 3. 




?$rfl^ 3-11B673 (7) 

l07)(^6Sli H» 10SCCMi:GeH4 

1 0 s c cM<om^^ x^y" i> x-?H±m \ o s 

tC«AU. r ^ X V«^S<^£E:^'S: 0 . 5 Torr 

I u m (O mm (O r ^ fl' y r X o > y Jl^ -7 ^ 'if 
Aifim^t\ft, mWiS«tt2. SAXsec. 
ib o It. AMI (lOOmW/cirf)<03fcI«Wt3 
J:*3t««* (a, ) ) <Otb 

a. / o« tt:2X I 0^ T y ^ -r v r 

CE«) ttl. 47oVT«»-5fc. ESRC<tO 

fc. < tt 2 0 c m X 2 0 c m C0BB«<D 



;u 7 T 5^ U 3 > - » » -> V 3 > . ^ 
^►3R2ia©m«m«5SR'S:m^^fcA-*^ *h^cd?« 

■r<rt>*». m2lB<0«K*m''^Tr*A'7rA'> 



-417- 




mi&mi&izm. 4 o 5 u Bii?5e^«n. 4 0 e ti 

;tf;ty^A«^ 4 0 7 tt^mt$K?4StS. 4 0 8(1 
Sts»)fftffi t-^?-. 4 0 9 ti»tS« S HS a o - 
A/ r ^ * • 




?jra^3-11G673 (8) 
*«^*i5mUfca— A/ ■ ^v— • n — ;t/j«>^i«m 

1 0 1 ^ 3 

104. 504-"RFTlgR 

103. 113. 206, 216. 301. 

302. A 0 z "'^m-^nimn\^n^ 

106. 114. 207. 217. 

303. 3 04. 404 -tI5^EnJt)amfa^zS^tBSSSi 

105. 201. 401. 60l*""r9XT»^ 

112. 215. 402. 505. 607 -*ftW 



1 


0 


8 


. 2 


0 


9 


. 3 0 5 


. 4 0 7, 5 0 7 


6 


0 


9 






1 


0 


2 


. 2 


0 


8 


.608 


••' « ^ * ;u ^ - 


1 


0 


9 


, 2 


1 


0 


.408 


. 5 0 8. 6 1 0 


Jtjn ^ ffl 


t - 


5- 








1 


0 


7 


. 2 


1 


1 


.212 


. 4 0 6, 5 0 6 


6 


1 


1 


. 6 


1 


2 


• " X A D 


1 


1 


0 


. 2 


1 


3 


.306 


. 6 0 6 ■" r ^ X 


1 


1 


1 


. 2 


1 


4 


.509 


. 6 1 3 «t ^ 


2 


0 


2 


. 6 


0 


2 


V ^* ^' a « 


2 


0 


3 


. 6 


0 


3 


T ^ ^' a aft4»afc« 


2 


0 


4 


. 6 


0 


4 


- T ^' o ftaiA.« 


2 


0 


5 


. 4 


0 


5 


,605 




4 


0 


9 




5 


0 


J 


... 


V 




K lets 




5 


0 


2 


... y J 








7 


0 


1 


- m a? fla ffi « « 




7 


0 


2 


... 7 


7 


9 r - * V 




7 


0 


3 









306 



fits 




« 3 IS 



— 418- 





-419- 




?*r?l¥3-l1KB73 CIO) 




to 



«1> »o •». » *3 f« i«<X C H 2 ) 

IK 8 la 

IK 6 12 



— 420 — 



